Abstract. The influence of in-situ formed Al from hydrogenation of Al 12 Mg 17 on hydrogen desorption properties of MgH 2 was studied in this paper. Pure Al powders were also added to MgH 2 by mechanical milling method and corresponding desorption properties was studied for comparison. Both of the samples showed enhanced hydrogen desorption properties than pure MgH 2 while in-situ formed Al exhibited better catalyst effects than metallic Al powders.
Introduction
Mg-based material is considered as one of the most promising hydrogen storage material owing to its high energy density, abundant resource and low price [1] . However, the practical application is limited owing to its sluggish desorption kinetics and relative high desorption temperature [2] . A variety of alloying elements have been explored in order to bring down the hydrogen desorption kinetics and thermodynamics [3] . In this paper Al was introduced to improve the hydrogen storage properties of MgH 2 . Al adds improved heat transfer to the hydride bed, which is essential for fast dehydrogenation. In addition to this it is generally found that the thermodynamics and kinetics of Mg-Al compared to Mg are improved along with the resistance towards oxygen contamination [4] . We tried to utilized Al 12 Mg 17 as an Al source in place of metallic Al to reduce the hydrogen desorption temperature of MgH 2 since in-situ formed Al is believed to have high chemical activity [5] . In this paper we compared the performances of Al formed in-situ from the hydrogenation of Al 12 Mg 17 alloy and pure metal Al powders on destabilization MgH 2 .
Experiment Details
Commercial magnesium powders (99.9 wt% in purity, average 45 µm in diameter) and aluminum powders (99.85 wt% in purity, 19-21 µm in diameter) were used as raw materials in this study. Al 12 Mg 17 alloy was firstly synthesized according to our previous work [6] . Then the Al 12 Mg 17 powder was mixed with pure Mg to ensure that the atom ratio of Mg/Al was 80:20. Then the sample was hydride through hydriding combustion synthesis (HCS) method [7] and the product was denoted as MgH 2 -20 at% Al* sample. For comparison, pure MgH 2 sample and MgH 2 -20 at% Al sample (the mixture of MgH 2 and metallic Al powder) were also prepared. The three samples were then ball milled for 5 h with a rotating speed of 400 rpm on a planetary ball mill (QM-3SP2, Nanjing, China) under pure argon atmosphere. The ball-to-powder weight ratio was 30: 1.
Phase compositions of the samples were examined by X-ray diffraction (XRD) using Cu Kα radiation (operating at 35 kV and 40 mA) from 20° to 85° with a scanning rate of 10°/min. Differential scanning calorimetry (DSC) analysis was carried out on TA Q2000 DSC to investigate the desorption properties of the samples. About 7 mg of each sample was loaded into a Al 2 O 3 crucible and then heated to 500°C with a heating rate of 10°C /min under dynamic argon atmosphere. The DSC curves of as milled Mg-20 at% Al*, Mg-20 at% Al and MgH 2 samples were displayed in Fig. 2 . Pure MgH 2 sample showed a large endothermic peak, which started at 358.56°C and the peak temperature was 384.69 °C. This peak was obviously related to the decomposition of MgH 2 based on Eq.(1): For the Mg-20 at% Al sample, the desorption peak initiated at 341.19°C and the peak temperature was 374.66°C, which were relative lower than the pure MgH 2 
Results and Discussion
The desorption process The Mg-20 at% Al* sample showed the best desorption properties in the DSC curve, which started at 315.72°C and the peak temperature was 357.04°C. This results confirmed that in-situ formed Al have high chemical activity than metallic Al. Another endothermic peak related to the melting of Al 12 Mg 17 could be detected at 440.59°C, indicating that the desorption process of Mg-20 at% Al* sample was based on Eq.(1) and Eq.(2). The differences in the desorption process of the two Al-contained samples were mainly owing to the different distributions of Al. The Al formed in situ from the hydrogenation of Al 12 Mg 17 was much more homogeneous than pure Al powders.
Summary
In this paper the effects of Al addition on hydrogen desorption properties of MgH 2 was studied. Both of the Al formed in situ from the hydrogenation of Al 12 Mg 17 and metallic Al powders could decrease the desorption temperature of MgH 2 . However, in-situ formed Al showed better performance owing to its high chemical activity.
